Abstract -The economic operation of wind turbines is completely dependent upon the local wind conditions. Statistically determined wind velocity distribution is decisive for the expected energy yield. Before the pillars of wind turbines are erected, the expected energy potential should be predicted as precisely as possible to reduce the investments risk. Energy predictions based on local wind conditions measured at the hub height of a planned turbine give the most exactly predictions. However, this involves an expansive and time (years) consuming process. Our issue for fine wind emplacement is based on a Patent Application that claims that the wind potential in any other point of a known area can be inferred provided that we know the wind potential in one point of the area. Our aim is 1) to avoid the obsolete, expansive and inaccurate method to build wind map, and 2) to offer a final simply to be used tool. To solve that problem we must enter in the field of high mathematics of fluid dynamics.
I. INTRODUCTION
Generally speaking, wind emplacement comprises three distinct phases: i) wind region, ii) wind site layout and iii) generator/ generators emplacement. The first phase is referring to the gros emplacement, in a geographical area, limited by the coastal and hilly zones, and is not a problematic one; that phase can be omitted [4] . The second phase consists in delimiting an area in which the wind potential justifies an investment, or, inversely considered, in area X (property, chartered) an investment is worth it. The question to be raised is if the wind potential justifies an investment of Z funds in the considered area? The third phase is referring to the final emplacement, meaning that we already know the exact area and we want to establish the foundation of the wind generator pillar. The current way of the wind potential assessment assume many direct measurements in the area. Looking at the 2 colour maps, in which of them shall an investor trust? Perhaps the gross assement could be done by general rules as we describe in [4] ; but the key of a site assement is the direct measurements. A single measurement consists of data acquisition (intensity, direction associated with time and calendar) conducted in a period of at least one year. Such a credible measurement may cost up to 50.000 euro. A measurement conducted in an area, does not imply the fact that the measurement was taken in the optimal point, and for an investment raising up to several millions of euro (1.6 -2 euro/installed W) the optimal point must be found. Because the wind power is proportional with the cube of wind velocity, than if we put the wind turbine in a location with annual velocity of 6m/s instead of a location with 6,6m/s we will lost 33% of the energy. In other words we must have a lot of time to move the anemometer from one point to other point or the have more anemometers in the area at least one year. If we make the measurements in 5 points what guarantee we have that we have discovered the best position in the area? In this case, an area means 10ha -100ha (1ha = 10.000mp). Based on a licence request -A00302/3 on May 2007 OSIM Romania we sustain the problem in other way: to calculate the wind velocity in any point of a known area (3D descript) if we know the wind velocity in one point (see fig.3 With the height the wind velocity is growing logarithmic, upon Richards and Hoxey [3] :
where V is the horizontal velocity, K is the Von Karman's constant (0.41), h height above the ground, and h0 is the height above the surface roughness. Knowing the wind velocity profile with the height is very important due to the power dependents with the cube of wind velocity, as can be seen in the fig.4 . But here, in the eq. (2), there are a lot of constants that should be known, and that raises some problems. More, in one point in the area (x, y) is not enough to known the velocity at one height, we must know it at any height. At least if we know the wind velocity at two heights V h1 (x, y) and V h2 (x, y) through interpolation, (see fig. 5 .), we avoid the problems of constants, mentioned above. However, the wind velocity profile is important in our proposed method to solve the problem in which the volume is sliced with horizontal and vertical planes. 
B. Area Description and Volume Decomposition
The vector based GIS maps, are in fact a collection of polyline with an attribute that indicate the altitude. From the 2D polyline with altitude attributes (the orography) to 3D maps it is a simple geometrical transformation (see fig. 6 ).
. Fig. 6 . From 2D polyline with attributes to 3D
The volume that should be sliced in small entities in the rank of 1milion to 100 million of parallelpipeds. To reduce the computer time the size of the slicing structured grid must increase with the elevation. The cells with one boundary on terrain are at the minimum size, and upper cells could be 10 times greater. In the fig. 7 is presented a vertical section from the horizontal slicing planes over the surface. In the same manner the space should be sliced by vertical planes, resulting a reduced numbers of quadrangular cells. 
where ij δ is the Kronecker delta function,
k is the kinetic energy and ε is the turbulence dissipation rate calculated from the k -ε turbulence model: 
B. Calculation Flow
The direct solution of equations (3)- (4) is a very hard and demanding task on today's computers due to the spatial resolution. As an alternative, one can derive equations or the average flow and parameterize the effects of turbulence. Such common models for turbulent flow normally consist of two parts: one part modeling the average flow, and one part modeling the turbulent fluctuations. Numerical solution requires a double discretization (in space and time). Among numerical methods for our problem we mention here finite element (finite volume) methods, multigrid and Direct Numerical Simulation (DNS). In practice, for finite volume methods, one considers the so-called mixed finite volume, i.e. elements having various geometry and combination of basis functions. For a detailed treatment see [7] . Multigrid is considered as a method for performing partial step within the global solution; it is useful as preconditioned and combined with other methods, like Uzawa methods and the Vanka smoother. A turbulent flow is made up of many large and small whirls. With DNS, all whirls, from large to small, are calculated. This is the most accurate, but also the most expensive approach. DNS requires so much computer time that only some relatively simple turbulent flows can be calculated. Recent researches which did not follow the traditional approach have shown that by exploiting global properties (among other things conservation of (the total) mass, impulse and energy) the time can be significantly improved [6] .
The commercial CFD code Fluent® suitable to calculate the velocity distribution over the complex relief using the k -ε turbulence model. The definition domain, a parallelepiped having the lower face given by the complex terrain is discretized using the Gambit® mesh generator. The boundary conditions are introduced like user defined function. As an example we consider an inlet velocity over a hump as is seen in the figure 8. We calculated the velocity distribution for a 2D simple domain, having a hump on the lower boundary. We considered an inlet velocity profile (exponential untill 200m height and constant at 20 m/s over, in x direction and we obtained the velocity distribution in x and z directions (see Fig.8 -Fig 10) . Over the hump the gain in velocity, between 30 and 200 m height, is to be observed.
IV. CONCLUSION
The wind condition can often deviate from the values stated on wind maps. Both wind energy prediction and wind turbine emplacement are based on measurements of the local wind distribution in one point of the area considered. However, the measurements mean an expansive and time consuming process. The possibility of simulating the wind velocity in a known area at any height using CFD techniques for wind turbine emplacement is an achievement conferring fune improvements. In the same time, is opening other engineering fields, where this mathematical simulation, can be used, as: prediction of wind energy, carry on and dispersion of different kinds of pollutants in the atmosphere, prediction of wind load on buildings and bridges, analysis of wind swept patterns in Fig. 9 . Wind velocity structure in x and z direction residential area for air cooling or, generally speaking, for energy conservation, choosing the optimal aeronautical or naval routes etc. 
